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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed July 1 1, 2005 have been fully considered but they are not 
persuasive. 

2. Applicant argues that four pixels of two rows x two columns (four pixels D in Fig. 3) are 
not those of a color periodicity unit of the color filter array, since in other figures in Ukita (Figs. 

2. 10 - 13, 18, and 22) the color filter array has color periodicity unit of four rows x two 
columns. 

3. Applicant characterization of Ukita' s figure 3 wherein the pixels of two rows x two 
columns (four pixels D in fig. 3) to operate the signals is correct; however, Applicant's 
arguments regarding the color periodicity unit are misplaced. 

4. In the Non-Final Office Action (mailed April 7, 2005), the Examiner relied upon 
Takizawa to disclose the claim limitation "wherein said color filter array has a color periodicity 
unit of two rows x two columns." In support thereof, the Examiner pointed out that Takizawa 
specifically states, "Figures 4 to 6 each illustrate a basic structure of combination of each color 
filter and according to the number of pixels of the CCD, the filter structure having the same 
pattern is repeatedly employed." Figures 4 to 6 clearly shows a "color periodicity unit of two 
rows x two columns" wherein the colors "are all different from each other and have fixed 
positions," as presently claimed. Furthermore, as admitted by Applicant, Ukita teaches to 
operate the color difference signals using pixels of two rows x two columns. Therefore, the 
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combination at least provides a two rows x two columns color periodicity unit and an operation 
circuit for operating color difference signals thereupon. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1 - 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takizawa et 
al. in view of Ukita. 

7. For Claim 1, Takizawa et al. disclose, as shown in figure 4 and 5 and as stated in column 
8 (lines 44 - 54), an image pickup apparatus (see figure 1) comprising: 

a plurality of pixels (There is a one-to-one correspondence of each filter color to a single 
pixel; see column 6, lines 34 - 40.); 

a color filter array (Any one of the respective filter of figures 4 and 5.) of four colors 
(combination complimentary colors) disposed on said plurality of pixels (see column 8, lines 44 
- 54); 

wherein said color filter array (see figures 4 and 5) has a color periodicity unit of two 
rows x two columns (Takizawa et al. specifically states, "Figures 4 to 6 each illustrate a basic 
structure of combination of each color filter and according to the number of pixels of the CCD, 
the filter structure having the same pattern is repeatedly employed."); and 
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wherein colors of the color filters in the color periodicity unit of two rows x two columns 
are all different from each other and have fixed positions (In figure 4, the four colors are: 
Magenta, Green, Cyan, and Yellow. In figure 5, the four colors are: White, Green, Cyan, and 
Yellow.). 

While Takizawa et al. disclose wherein the color filter array has a color periodicity unit 
of two rows x two columns and an operation circuit for performing interpolation on the basis of 
the color periodicity unit; Takizawa et al. do not disclose an operation circuit that provides at 
least two different color difference signals on the basis of a two rows x two columns 
arrangement. 

On the other hand, Ukita also provides an image pickup apparatus with a color filter array 
of four filters disposed in two rows x two columns arrangement and an operation circuit. More 
specifically, Ukita teaches, as shown in figure 3 and as stated in columns 9 (lines 38 -58), 10 
(lines 48 - 67), and 1 1 (lines 1 - 33), an operation circuit (CLCRCB generation circuit 104) that 
provides two different color difference signals (CR corresponding to equations 18-20 and CB 
corresponding to equations 21 - 23) on the basis of four color pixels. Ukita states, "the data of 
signals D(x, y), D(x+1, y), D(x, y+1), and D(x+1, y+1) read out from CCD 10 stored in RAM 
106 corresponding to pixels (x, y) is read out by CLCRCB generation circuit 104, which 
multiplies these signals by factors Kc(x, y), Kc(x+1, y), Kc(x, y+1), and Kc(x+1, y+1) depending 
on the color of a filter corresponding to each read out data, then adds up the results to generate a 
signal Cc(x, y) corresponding to the central position of these four pixels (x, y), (x+1, y), (x, y+1), 
and (x+1, y+1)" disposed in a two rows x two columns arrangement. Therefore, Ukita discloses 
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an operation providing two color difference signals using all the pixels included in the color 
periodicity unit of the color filter array. 

As stated in Ukita at column 7 (lines 23 - 33), at the time the invention was made, one 
with ordinary skill in the art would have been motivated to include an operation circuit that 
provides at least two different color difference signals using all the pixels included in the color 
periodicity unit, as taught by Ukita, in the image pickup apparatus, of Takizawa et al., as a means 
for increasing the number of effective pixels of the image pickup apparatus and restricting the 
generation of ghost color signals. Therefore, at the time the invention was made, it would have 
been obvious to one with ordinary skill in the art to include an operation circuit that provides at 
least two different color difference signals using all the pixels included in the color periodicity 
unit, as taught by Ukita, in the image pickup apparatus, of Takizawa et al. 

8. As for Claim 2, Takizawa et al. disclose, as shown in figure 4, an image pickup apparatus 
according to Claim 1, wherein the color filters in the color periodicity unit include a filter for 
transmitting only green light (G of figure 4) in a visible light range, a filter for intercepting only 
blue (Ye of figure 4) color in the visible light range, a filter for intercepting only green light (Mg 
of figure 4) in the visible light range, and a filter for intercepting only red light (Cy of figure 4) 
in the visible light range. 

9. As for Claim 3, as shown in Claim 1, Ukita also disclose, as shown in figure 8, an image 
pickup apparatus comprised of a plurality of pixels and a color filter array of four colors (Mg, G, 
ye, and Cy) disposed on said plurality of pixels wherein colors of color filters within a unit of 
two rows by two columns are all different (clearly shown in figure 8). In addition, Ukita 
disclose, as shown as stated in columns 15 (lines 33 - 64), 16, and 17 (lines 1 - 59), the image 
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pickup apparatus further comprising a first operation unit which performs an operation of A + B 

- C - D (see column 15, lines 44 - 54), where A, B, C, and D represent signals picked up from 
an area of two rows by two columns. As stated in columns 16 (7 - 12), at the time the invention 
was made one with ordinary skill in the art would have been motivated to include the first 
operation performing the operation A + B- C- Das taught by Ukita in the image pickup 
apparatus of Takizawa et al. as a means to provide a luminance and a color difference signal for 
each pixel thereby yielding a high resolution color separation. Therefore, at the time the 
invention was made, it would have been obvious for one with ordinary skill in the art to include 
the first operation performing the operation A + B- C- Das taught by Ukita in the image 
pickup apparatus of Takizawa et al. 

10. As for Claim 5, as shown in Claim 3, Ukita also disclose, as shown in figure 8, an image 
pickup apparatus comprised of a plurality of pixels and a color filter array of four colors (Mg, G, 
ye, and Cy) disposed on said plurality of pixels wherein colors of color filters within a unit of 
two rows by two columns are all different (clearly shown in figure 8). In addition, Ukita 
disclose, as shown as stated in column 15 (lines 33 - 64), 16, and 17 (lines 1 - 59), the image 
pickup apparatus further comprising a first operation unit which performs an operation of A + C 

- B - D (see column 16, lines 39 - 46), where A, B, C, and D represent signals picked up from 
an area of two rows by two columns. As stated in columns 16 (7 - 12), at the time the invention 
was made one with ordinary skill in the art would have been motivated to include the first 
operation performing the operation A + C- B- Das taught by Ukita in the image pickup 
apparatus of Takizawa et al. as a means to provide a luminance and a color difference signal for 
each pixel thereby yielding a high resolution color separation. Therefore, at the time the 
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invention was made, it would have been obvious for one with ordinary skill in the art to include 
the first operation performing the operation A + C- B- Das taught by Ukita in the image 
pickup apparatus of Takizawa et al. 

11. As for Claims 4 and 6, Ukita disclose, as shown in column 15 (lines 44 - 54), the image 
pickup apparatus wherein the signals A and B (Do,o; Do,i, respectively) are disposed on a same 
line or on a same column, and the signals C and D (Di,o; Dij, respectively) are disposed on a 
same line or column. 

12. As for Claim 7, Takizawa et al. disclose, an image pickup apparatus comprising: a 
plurality of pixels; and a color filter array of four colors disposed on said plurality of pixels, 
wherein said color filter array has a periodicity of two rows by two columns, and wherein colors 
of color filters in a periodical unit of two rows by two columns are all different from each other 
and have fixed positions. Takizawa et al. do not disclose, the image pickup apparatus further 
comprising a first read-out unit which reads out a difference between: (a) an addition signal of a 
first row, first column signal and a first row, second column signal, and (b) an addition signal of 
a second row, first column signal and a second row, second column signal, in an area of two 
rows by two columns, and a second readout unit which reads out a difference between: (a) an 
addition signal of a first row, first column signal and a second row, first column signal, and (b) 
an addition signal of a first row, second column signal and a second row, second column signal, 
in the area of tows by two columns. 

However, Ukita also disclose, as shown in figure 8, an image pickup apparatus comprised 
of a plurality of pixels and a color filter array of four colors (Mg, G, ye, and Cy) disposed on said 
plurality of pixels wherein colors of color filters within a unit of two rows by two columns are all 
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different (clearly shown in figure 8). In addition, Ukita disclose, as shown as stated in columns 
15 (lines 33 - 64), 16, and 17 (lines 1 - 59), the image pickup apparatus further comprising a 
first read-out unit (see column 15, lines 44 - 54) see which reads out a difference between: (a) an 
addition signal of a first row, first column signal and a first row, second column signal, and (b) 
an addition signal of a second row, first column signal and a second row, second column signal, 
in an area of two rows by two columns, and a second readout unit (see column 16, lines 39 - 46) 
which reads out a difference between: (a) an addition signal of a first row, first column signal 
and a second row, first column signal, and (b) an addition signal of a first row, second column 
signal and a second row, second column signal, in the area of tows by two columns. As stated in 
columns 16 (7 - 12), at the time the invention was made one with ordinary skill in the art would 
have been motivated to include a first and second readout unit performing the operations as 
taught by Ukita in the image pickup apparatus of Takizawa et al. as a means to provide a 
luminance and a color difference signal for each pixel thereby yielding a high resolution color 
separation. Therefore, at the time the invention was made, it would have been obvious for one 
with ordinary skill in the art to include the first and second readout units performing the 
operations as taught by Ukita in the image pickup apparatus of Takizawa et al. 

13. As for Claim 8, Takizawa et al. disclose, as shown figures 4-6, the image pickup 
apparatus wherein areas of two rows by two columns are disposed without any space there 
between. 

14. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takizawa et al. in view of Ukita in further view of Sugiki. 



Application/Control Number: 09/236,350 Page 9 

Art Unit: 2612 

15. As for Claims 9 and 10, Takizawa et al. in view of Ukita et al. show that it is obvious to 
provide an image pickup apparatus comprising a plurality of pixels; and a color filter array of 
four colors disposed on said plurality of pixels, wherein said color filter array has a periodicity of 
two rows by two columns, wherein colors of color filters in a periodical unit of two rows by two 
columns are all different from each other and have fixed positions and an operation circuit that 
provides at least two different color difference signals on the two rows x two columns basis. 
However, Takizawa et al. in view of Ukita do not disclose an image pickup apparatus further 
comprising a read-out unit that reads out an addition signal of all signals in an area of four rows 
x one column. 

However, Sugiki also disclose an image pickup apparatus comprising a plurality of pixels 
and a color filter array of four colors disposed on said plurality of pixels. More specifically, as 
shown in figure 1, the four colors disposed on the plurality of pixels are Green, Cyan, Blue, and 
Magenta. As stated in column 1 (lines 54 - 59), to obtain one color signal, four signals 
representing four adjacent pixels of the same column must be processed. Thus, Sugiki teach the 
read-out unit that reads out an addition signal of all signals in an area of four rows x one column. 
As stated in column 1 (lines 43 - 46), at the time the invention was made, one with ordinary skill 
in the art would have been motivated to include a read-out unit that reads out an addition signal 
of all signals in an area of four rows x one column, as taught by Sugiki, in the image pickup 
apparatus of Takizawa et al. in view of Ukita, as for reading data of all the pixels within one 
field-period thereby enhancing the time-domain resolution without reducing sensitivity of the 
imaging device. Therefore, at the time invention was made, it would have been obvious to one 
with ordinary skill in the art to have include a read-out unit that reads out an addition signal of all 
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signals in an area of four rows x one column, as taught by Sugiki, in the image pickup apparatus 
of Takizawa et al. in view of Ukita. 

Furthermore, Sugiki does not disclose a read-out unit that reads out an addition signal of 
all signals in an area of four columns x one row. However, for the same motivation that it would 
have been obvious to include a read-out unit that reads out an addition signal of all signals in an 
area of four rows x one column, it also would have been obvious to include a unit that reads out 
an addition signal of all signals in an area of four columns x one row. 

Conclusion 

16. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Justin P Misleh whose telephone number is 571 .272.73 13. The 
Examiner can normally be reached on Monday through Friday from 8:00 AM to 5:00 PM. 
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If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Ngoc Yen Vu can be reached on 571 .272.7320. The fax phone number for the 
organization where this application or proceeding is assigned is 571.273.3000. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

JPM 

September 27, 2005 




